WHAT IS CLAIMED IS: 
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1. A storage control apparatus including a plurality of 
channel control units each having an interface with an 
information processor; a disk control unit having an interface 
with a storage device for storing data; and a cache memory for 
storing temporarily data to be interchanged between the 
information processor and the storage device, 

the storage control apparatus comprising an internal 
connector unit for connecting mutually the plurality of channel 
control units and the disk control unit, 

wherein the cache memory is disposed in each of the plurality 
of channel control units that are connected to one another through 
a dedicated data transfer path used for storing mutually the 
15 data stored in the cache memories - 

2. A storage control apparatus including a channel control 
unit having an interface with an information processor; a disk 
control unit having an interface with a storage device for storing 
20 data; and a first and a second cache memories for storing 

temporarily data to be interchanged between the information 
processor and the storage device, 

the storage control apparatus comprising an internal 
connector unit for connecting the channel control unit and the 
25 disk control unit to each other, 

wherein the first cache memory is disposed in the channel 
control unit, and the second cache memory is disposed in the 
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internal connector unit. 



3. A storage control apparatus including a plurality of 
channel control units each having an interface with an 
5 information processor; a disk control unit having an interface 
with a storage device for storing data; and a first and a second 
cache memories for storing temporarily data to be interchanged 
between the information processor and the storage device, 
the storage control apparatus comprising an internal 
10 connector unit for connecting mutually the plurality of channel 
control units and the disk control unit, 

wherein the first cache memory is disposed in each of the 
plurality of channel control units that are connected to one 
another through a dedicated data transfer path used for storing 
15 mutually the data stored in the first cache memories, and a 
couple of the second cache memories for storing mutually the 
same data are connected to the internal connector unit. 

4 . A storage system comprising the storage control apparatus 
20 and the storage device according to claim 1. 

5 . A method for writing data to a cache memory by a channel 
control unit for the case where a data write-in request is issued 
from an information processor to a storage control apparatus, 

25 the storage control apparatus including a plurality of the 
channel control units each having an interface with the 
information processor; a disk control unit having an interface 
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with a storage device for storing data; the cache memory for 
storing temporarily data to be interchanged between the 
information processor and the storage device, the cache memory 
being disposed in each of the plurality of channel control units 
that are connected to one another through a dedicated data 
transfer path used for storing mutually the data temporarily 
stored; and an internal connector unit for connecting mutually 
the plurality of channel control units and the disk control 

unit, comprising: 

receiving data to be written from the information 

processor; 

writing the data to be written to the cache memory; 
transmitting the data to be written through the dedicated 
data transfer path to the other channel control unit connected 
to each other through the dedicated data transfer path; 

receiving through the dedicated data transfer path an 
acknowledgement notifying that writing of the transmitted data 
to the cache memory disposed in the other channel control unit 
has been completed, from the other channel control unit; and 
, transmitting the acknowledgement notifying that writing 

to the cache memory of the data to be written has been completed, 
to the information processor. 

6 . a method- for reading in data stored in a second cache memory 
5 to a first cache memory by a channel control unit in a storage 
control apparatus, the storage control apparatus including a 
plurality of the channel control units each having an interface 
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~r-. a disk control unit having an 
with an information processor, a 

■*h a storage device for storing data; the first 
interface with a sioiayc 

• ,.™oorarilY data to be interchanged 
cache memory tor storrng temporally 

bet „een the formation processor an, the storage decree the 
5 £irst cache memory heing dispose, in each o £ the plurality o 
ch annel controi units that are connect, to one another ^ 

,iced for storing mutually tne 
a dedicated data transfer path used for 

data temporary stored, a couple o £ the second cache memories 
£or storing the same data mutually; an, an internai connect 

-k Plurality of channel control 
10 unit £ or connecting mutually the plurality 

nnits, the diss control unit and the conple o £ 
.emeries , comprising = 

transmitting a read-in command o £ the 

cache memory; 

• ■ the data from the second cache memory; 
nc acquiring the data 

, , the first cache memory; 

writing the acquired data to the 

emitting the acquired data through the dedicated data 
transfer path to the other channel control unit connected to 
each other through the dedicated data transfer path; and 
20 living an acknowledgement notifying that the wr.tmg 

of the transmitted data to the cache memory dispose, ^ 
oth er channel control unit h,s heen completed, from the other 
channel control unit. 

25 7 a method £ or reading oat data hy a channel control unit 
for the case where a data read-out regaest is issued 
formation processor to a storage control apparatus. 
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^- .ninralitv of the channel 
storage control apparatus including a plurality 

ontr 1 units each having an interne with «. patron 
ocessor.,aais,controlunit h a.inganint e r £ ace U it h a S torage 

■ w data to be interchanged between the information 
5 temporarily data to " . 

r he first cache memory being 
_ j the storage device, the first cau 
processor and the STO«y „„*i-a 
Lposed in each o £ tne plurality of channel contro l 
oonnecte. to one another through a dedicated data trans ^ 
a sed for storing mutually tne data temporarily stored, a coup. 
10 o£ second cache dories £ or storing the same data .utuallV 
and an internal connector unit £ or connecting mutually t e 

of second cache memories, comprising: 

the couple o £ „„ or a read-out command 

receivingfromtheinformationprocessoraread 

15 £or data £ or which the address IB specified; 

. ■ „ ne ther the data at the specified address rs 
determining whether tne u 

^ • -i-ho first cache memory; 
stored rn the frrst 

transmitting a read-in command of the 
cach e memory if rhe data at the specified address is not stored 

20 in the first cache memory; 

• ^ data from the second cache memory; 
acquiring the data 

fir<;t cache memory; 
writing the acquired data to the f rrst 

transmitting the acquired data through the dedicated data 
transfer path to the other channel control unit connected to 
25 each other through the dedicated data transfer P ath : 

acknowledgement notifying that writing of the transmitted data 
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to the cache memory disposed in the other channel control nnit 

has been completed? and 

transmitting the data to the information processor. 

, 8 method tor writing out data stored in a first cache memory 
to a second cache memory by a channel control nnit in a storage 
control apparatus, the storage control apparatus including a 
plurality of the channel control units each having an interface 
wi th an information processor, a dis* control unit having an 
0 interface with a storage device for storing data; the frrst 
cache memory for storing temporarily data to be interchanged 
between the information processor and the storage device, the 
£ir8 t cache memory being disposed in each of the plurality of 
channel control units connected to one another through a 
„ dedicated data transfer path used for storing mutually the data 
temporarily stored; a couple of the second cache memories for 
storing the same data mutually; and an internal connector unrt 
for connecting mutually the plurality of channel control units , 

i-hf> couple of second cache memories, 
the disk control unit and the coupie 

20 comprising: 

selecting the data to be written out to the second cache 

memory among the data stored in the first cache memory; 

securing a storage area to write in the selected data to 

the second cache memory; and 

transmitting the selected data to the second cache memory . 

9 . A method for writing out data according to claim wherein 
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■ , , hv selecting data that has not 
the selection is earned out by selecti g 

b een accessed for the longest period of time. 

. ■„« hv a storage control apparatus into 
10 A method for storing by a storag 

5 . storage aevice aata storea in a £ irst -e - - 

. secona cacne memor y £ or * case wnere power suppiv tot* 

*„, is interrupted, the storage control 
storage control apparatus rs interr p 

ppa rls inking a P iuraiit y o £ —X ^ units - 
^an^ace^an.—on^cesso, a— 

10 nnit h avin g an interne with t h e — ^ ^ ~ 

be intercna„ g ea fetween t h e i—tion P-esser ana t 
storage aev.ee. tne «-* cache memorv b ein g aisposea „ each 
o£th e P Xa r a lity o £ e h a n „eXc 0ntr o 1 a ni «c 0 „aec t ea t0 o„eaae t 

15 through a aea.ea.ea aata trans.er usea £ or storing — 
theaaltemporarilvatorea, — 
£or storing the same aata mutual a n a an internal connector 
un it ror connecting mutuall. the P^« Y o £ channel control 

20 memories, comprising al1v „ ce 
switching the power source to a fatter, previa rn aavanee 

in the storage control apparatus; 

Aa+oA bv the information processor 
cache memory that has been updated by 

_ not v ^ been written into the second cache memory, 
9 S and that has not yet been WJ . 

facing the amount o £ power suppliea £ rom the hatter. 
to th e channel control unit a.ter completion ot tne writing 
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to the second cache memory; 

ca che „ that has heen upaatea by the Ration processor 

cutting orr the supply or Power £ ro* the hatter, to the 
sto rage control apparatus a.ter co.pXet.on or the writing to 
the storage device. 

•4- ^ a storage control apparatus 
0 11. A channel control unrt m a storag 

in clu d ing a pluralit y o £ the control units eao h ha.rn 

an interne with an » — ' 

, ott 4pp for storing data, 
. tprface with a storage device xor 
having an interlace 

anda oacne m e m or y£ orstorln g te m porar ily aatato bei nt e rc h an. 
15 bet „een the luxation processor a. tne storage d e.rce. 
channel control unit comprising-. 

an internal connector unit £ or connecting mutually 
cach e the pluralit. - channel control units an, the 

20 th e pluralit. or channel control units connecte d to one another 
t hrlgha d e d icateaoatatrans f erpathn S e d£ orstoring m utuall y 

the stored data; 

. a*+* 1-0 be written from the 

a receiver for recervxng data to be w 

information processor; ^ 
a writing portion for writing the data 

the cache memory; the da ta to be written 

a transmitter for transmitting the data 
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through the aeaicatea -a transfer path to the other channel 
control unit connectea to each other through the aeaicatea aata 

transfer path; 

. receiver for receiving fro, the other channel control 
„ n it through the aeaicatea aata transfer path an acKnowleagement 
no tif ying that the writing of the transmit aata to the cache 
« iy aisposea in the other channel control unit has been 

completed; and 

a transmitterfortransmittingtotheinformationprocessor 

0 the acKnowleagement notifying that the writing to the cache 
a emory of the aata to he written haa heen completea. 

12 ft channel control unit in a storage control apparataa 
in cluaing a plurality of the channel control unita each having 
15 an interface with the information processor; a aia, control 
uni t having an interface with a storage aevice for storing aata ; 
a fi rat cache memory for storing temporarily aata to be 
in terchangea hetween the information proceaacr a„a the storage 
cevice, the firat cache memory being aispoaea in each of the 
2 „ plurality of channel control unit connectea to one another by 
. aeaicatea aata transfer path usea for storin 9 mutually the 
da ta temporarily storea, a couple of secona cache memories for 
storing the same aata mutually, ana an internal connector unrt 
for connecting mutually the plurality of channel control units . 
25 the aisfc control unit ana the couple of secona cache memories , 
the channel control unit comprising* 

. transmitter for transmitting to the aecona cache memory 
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. re ad-in command for data stored in the second cache memory; 

an acquiring portion for acquiring the data from the second 
cache memory; 

a writing portion for writing the acquired data to the 

5 first cache memory; 

a transmitter for transmits the acquired data through 
th e dedicated data transfer path to the other channel controi 
uni t connected to each other throuqh the dedicated data transfer 
path; and 

a receiver for receivinq fro, the other channel controi 

uni t an acknowledgement notifyinq that the writing of the 
transited data to the cache™ disposed in the other channei 

control unit has been completed. 

15 1S . a channei control unit in a storaqe control apparatus 
Including a plurality of the channel control units each havinq 
an interface with an information processor; a disK control unit 
havinq an interface with a storaqe device for storinq data; 
a first cache memory for storing temporarily data to be 
2 0 interchanged between the information processor and the storaqe 
device, the first cache memory beinq disposed in each of the 
plurality of channel control units connected to one another 
thr ough a dedicated data transfer path used for storing mutually 
the data temporarily stored; a couple of second cache memories 
25 (or storing the same data mutually; and an internal connector 
unit for connecting mutually the plurality of channel control 
units , the disK control unit and the couple of second cache 
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memories, the channel control unit comprising: 

a receiver for receiving from the information processor 
a read-ont com-and for data for which the address is specified; 
a determining portion for determining whether the data 
5 at the specified address is stored in the first cache memory; 

a transmitter for transmitting the read-in command for 
the data to the second cache memory if the data at the specified 
address is not stored in the first cache memory; 

an acquiring portion for acquiring the data from the second 

10 cache memory; 

a writing portion for writing the acquired data to the 

first cache memory; 

a transmitter for transmitting the acquired data through 
the dedicated data transfer path to the other channel control 
15 unit connected to each other through the dedicated data transfer 
path; 

a receiver for receiving from the other channel control 
uni t an acknowledgement notifying that the writing of the 
transmitted data to the cachememory disposed in the other channel 
20 control unit has been completed; and 

a transmitter for transmitting the data to the information 

processor. 

_ i „nit in a storage control apparatus 
14. A channel control unit in a storag 

25 including a plurality of the channel control units each having 
an interface with an information processor; a disk control unit 
having an interface with a storage device for storing data; 
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a first cache memory for storing temporarily data to be 
interchanged between the information processor and the storage 
device, the first cache memory being disposed in each of the 
plurality of channel control units connected to one another 
5 through a dedicated data transfer path used for storing mutually 
the data temporarily stored; a couple of second cache memorres 
for storing the same data mutually; and an internal connector 
unit for connecting mutually the plurality of channel control 
units, the disK control unit and the couple of second cache 
10 memories, the channel control unit comprising: 

a selector for selecting the data to be written out to 
the second cache memory among data stored in the first cache 
memory ; 

a securing portion for securing a storage area to write 
1S in the selected data to the second cache memory; and 

a transmitter for transmitting the selected data to the 
second cache memory. 

15 a channel control unit according to claiM 14 , wherein the 
2 . selection is carried out by selecting the data that has not 
been accessed for the longest period of time. 

16. A storage control apparatus including a plurality of 
channel control units each having an interface with an 
25 information processor ; a disK control unit having an interface 
with a storage device for storing data; a first cache memory 
for storing temporarily data to be interchanged between the 
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information processor and the storage device, the first cache 
m emory being disposed in each of the pluraiity of channel control 
units connected to one another through a dedicated data transfer 
path used for storing mutually the data temporarily stored; 
a couple of second cache memories for storing the same data 
mutually , and an internal connector unit for connecting mutually 
the plurality of channel control units, the disK control unit 
and the second cache memories, the storage control apparatus 
comprising: 

a battery for continuously supplying power when supply 
of power to the storage control apparatus is interrupted; 

a switch for switching the power source to the battery 
when supply of power to the storage control apparatus is 
interrupted ; 

a writing portion for writing to the second cache memory 
d ata stored in the first cache memory that has been updated 
by the information processor and that has not yet been written 
in to the second cache memory; 

a reducing portion for reducing the supply of power from 
20 the battery to the channel control unit after completion of 
writing to the second cache memory; 

a writing portion for writing to the storage device data 
stored in the second cache memory that has been updated by the 
information processor and that has not yet been written in to 

25 the storage device; and 

a cutoff portion for cutting off the supply of power from 
the battery to the storage control apparatus after completion 



of the writing to the storage device. 
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A computer-readable medium containing a computer program 
executed on a channel control unit in a storage control apparatus 
5 including a plurality of the channel control units each having 
an interface with the information processor; a disk control 
unit having an interface with a storage device for storing data; 
a cache memory for storing temporarily data to he interchanged 
between the information processor and the storage device, the 
10 cache memory being disposed in each of the plurality of channel 
control units connected to one another through a dedicated data 
transfer path used for storing mutually the data temporarily 
stored; and an internal connector unit for connecting mutually 
the plurality cf channel control units and the disR control 

15 unit, comprising: 

receiving data to be written from the information 

processor; 

writing the data to be written to the cache memory; 
transmitting the data to be written through the dedicated 
20 data transfer path to the other channel control unit connected 
to each other through the dedicated data transfer path; 

receiving from the other channel control unit through the 
dedicated data transfer path an acknowledgement notifying that 
the writing of the transmitted data to the cache memory disposed 
25 . n the other channel control unit has been completed; and 
transmitting to the information processor an 
acknowledgement notifying that the writing to the cache memory 
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of the data to be written has been completed. 



18 . A computer-readable medium containing a computer program 
executed on a channel control unit in a storage control apparatus 
5 including a plurality of the channel control units each having 
an interface with an information processor; a disk control unit 
having an interface with a storage device for storing data; 
a first cache memory for storing temporarily data to be 
interchanged between the information processor and the storage 
10 device, the first cache memory being disposed in each of the 
plurality of channel control units connected to one another 
through a dedicated data transfer path used for storing mutually 
the data temporarily stored; a couple of second cache memories 
for storing the same data mutually; and an internal connector 
15 unit for connecting mutually the plurality of channel control 
units, the disk control unit and the couple of second cache 
memories, comprising: 

transmitting to the second cache memory a read-in command 
for data stored in the second cache memory; 
20 acquiring the data from the second cache memory; 

writing the acquired data to the first cache memory; 
transmitting the acquired data through the dedicated data 
transfer path to the other channel control unit connected to 
each other through the dedicated data transfer path; and 
25 receiving from the other channel control unit an 

acknowledgement notifying that the writing of the transmitted 
data to the cache memory disposed in the other channel control 
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unit has been completed. 



19 . A computer-readable medium containing a computer program 
executed on a channel control unit in a storage control apparatus 
5 including a plurality of channel control units each having an 
interface with an information processor; a disk control unit 
having an interface with a storage device for storing data; 
a first cache memory for storing temporarily data to be 
interchanged between the information processor and the storage 
10 device, the first cache memory being disposed in each of the 
plurality of channel control units connected to one another 
through a dedicated data transfer path used for storing mutually 
the data temporarily stored; a couple of second cache memories 
for storing the same data mutually; and an internal connector 
15 unit for connecting mutually the plurality of channel control 
units, the disk control unit and the couple of second cache 

memories, comprising: 

receiving from the information processor a read-out command 

for data for which the address is specified; 
20 determining whether the data at the specified address is 

stored in the first cache memory; 

transmitting a read-in command for the data at the specified 
address to the first cache memory if the data is not stored 
in the first cache memory; 
25 acquiring the data from the second cache memory; 

writing the acquired data to the first cache memory; 
transmitting the acquired data through the dedicated data 
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transfer path to the other channel control unit connected to 
each other through the dedicated data transfer path; 

receiving from the other channel control unit an 
acknowledgement notifying that the writing of the transmitted 
5 data to the cache memory disposed in the other channel control 
unit has been completed; and 

transmitting the data to the information processor. 

20 . A computer-readable medium containing a computer program 
1 o executed on a channel control unit in a storage control apparatus 
including a plurality of channel control units each having an 
interface with an information processor; a disk control unit 
having an interface with a storage device for storing data; 
a first cache memory for storing temporarily data to be 
15 interchanged between the information processor and the storage 
device, the first cache memory being disposed in each of the 
plurality of channel control units connected to one another 
through a dedicated data transfer path used for storing mutually 
the data temporarily stored; a couple of second cache memories 
20 for storing the same data mutually; and an internal connector 
unit for connecting mutually the plurality of channel control 
units, the disk control unit and the couple of second cache 
memories, comprising: 

selecting data to be written out to the second cache memory 
25 among data stored in the first cache memory; 

securing a storage area to write the selected data to the 
second cache memory; and 
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transmitting the selected data to the second cache memory. 



21 . A computer-readable medium containing a computer program 
according to claim 20, wherein the selection is carried out 
by selecting the data that has not been accessed for the longest 
period of time. 

22. A computer-readable medium containing a computer program 
executed in a storage control apparatus including a plurality 
of channel control units each having an interface with an 
information processor; a disk control unit having an interface 
with a storage device for storing data; a first cache memory 
for storing temporarily data to be interchanged between the 
information processor and the storage device, the first cache 
memory being disposed in each of the plurality of channel control 
units connected to one another through a dedicated data transfer 
path used for storing mutually the data temporarily stored; 
a couple of second cache memories for storing the same data 
mutually ; and an internal connector unit for connecting mutually 
the plurality of channel control units , the disk control unit 
and the couple of second cache memories, comprising: 

switching the power source to a battery for continuously 
supplying power to the storage control apparatus when the supply 
of power to the storage control apparatus is interrupted; 

writing to the second cache memory data stored in the first 
cache memory that has been updated by the information processor 
and that has not yet been written into the second cache memory; 



reducing the amount of power supplied from the battery 
to the channel control unit after completion of the writing 
to the second cache memory; 

writing to the storage device data stored in the second 
cache memory that has been updated by the information processor 
and that has not yet been written into the storage device; and 
cutting off the supply of power from the battery to the 
storage control apparatus after completion of the writing to 
the storage device - 
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